Molecular analysis of Pseudomonas aeruginosa protease IV expressed in Pseudomonas putida.
In this study, the protease IV gene of Pseudomonas aeruginosa was expressed in the nonocular pathogenic host, Pseudomonas putida, to elucidate the molecular properties and virulence contribution of the enzyme. Recent determination of the protease IV gene sequence suggests that the protein of 463 amino acids contains a signal sequence, a propeptide domain, and a mature protease. The only form of this protein that has been detected previously is the extracellular mature protease. The protease IV gene was cloned and expressed in a protease IV-negative Pseudomonas species, P. putida. The cloned protease IV gene product was analyzed to identify biochemical, enzymatic, and immunologic properties and its contribution to corneal virulence. P. putida expressing the cloned protease IV gene had significantly greater extracellular enzyme activity than P. aeruginosa. These P. putida cell extracts produced a protein with the same molecular mass as mature protease IV and two other polypeptides representing larger precursors, all of which were recognized by protease IV-specific antibodies. P. putida producing protease IV, relative to P. putida with the vector alone, caused a threefold increase in ocular inflammation and tissue damage when intrastromally injected into rabbit corneas. The present study demonstrates for the first time that protease IV is synthesized as a large precursor that is processed intracellularly through an intermediate form and secreted into the extracellular milieu as a mature protease. The results also confirm a significant correlation between production of protease IV and corneal virulence.